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Abstract : This study aimed to clarify the 3-dimensional joint kinetics of the takeoft leg for the single-leg
rebound jump (SRJ) and the double-leg rebound jump (DRJ). 14 male track and field athletes (sprin-
ters, jumpers and decathletes) performed the SRJ and the DRJ with maximal effort. Kinematics and ki-
netics data were recorded using a Vicon T20 system (250 Hz) and force platforms (1000 Hz). The
results of all the analyses were as follows:

1. In the SRJ, hip joint work around the adduction-abduction and internal-external rotation axes was
higher than in the DR], because of larger hip abduction and internal rotational torque in the SR].

2. Inthe SR]J, hip abduction and internal rotation torque were larger than those in the DR]. These may
have been caused by the anatomical and mechanical differences between the SRJ and DR]J.

3. Inthe SRJ, hip abduction torque affected the increment in jump height. This result suggests that hip
abduction torque affects the higher jump height for a single leg to a greater extent in the SRJ than in
the DR]J.

4. Inthe SRJ, the trunk lateral flexion caused by trunk flexion torque reduced the lateral displacement
of the center of gravity due to pelvic list.

These results suggest that 1) the SR]J is an effective training tool for improvement of technique and
force output ability for prioritization of power output at the hip internal rotators, especially the hip abduc-
tors in addition to the hip extensor, and 2) hip abduction torque in the SR] has a role in both postural con-
trol and determining the increment in jump height. These findings will be useful for clarifying the most
pertinent points related to the SR]J and for developing an effective method that can be applied to plyomet-
rics.

Key words : plyometric training, hip abduction torque, 3-dimensional motion analysis
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(a) pelvic (b) flexion/extension

(c¢) adduction/abduction (d) internal/external
rotation

(a) flexion/extension

ZynigR = Znaa Zyvv

Xgvy 4%—"] ”T\
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(a) dorsi/plantar flexion
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Fig. 1 Definition of coordinate system fixed at the hip, knee and ankle joints to calculate the joint angle of

each joint.

1: center of left hip joint (2: right), 3: left ilium-anterior superior iliac spice (4: right, 5: center) 6:
left ilium-posterior superior iliac spice (7: right, 8: center), 9: tibia-medial ridge of tibial plateau
(10: lateral, 11: center), 12: tibia-apex of the medial malleolus (13: fibula-apex of the lateral
malleolus, 14: center), 15: foot/PIP medial side (16: lateral, 17: center), 18: foot/calcaneus-center

of posterior surface.
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(a) segment coordinate systems
Thigh

Shank Foot

Fig. 2 Definition of the (a) segment coordinate systems fixed at the thigh, shank, foot segments to calcu-
late the angular velocity of each segment, (b) joint coordinate systems fixed at the center of the
hip, knee and ankle joints to express the anatomical joint rotations.

1: center of left hip joint (2: right), 9: tibia-medial ridge of tibial plateau (10: lateral, 11: center),
12: tibia-apex of the medial malleolus (13: fibula-apex of the lateral malleolus, 14: center), 15: foot
/PIP medial side (16: lateral, 17: center), 18: foot/calcaneus-center of posterior surface.
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Table 1 RJ-index, contact time, jump height and impulse in SR] and DR]J
SRJ DRJ SRJ-DRJ
RJ-index 1.317+£0.215 3.190+£0.546 —1.873*
Contact time (s) 0.229+0.018 0.152+0.013 0.077*
Jump height (m) 0.300+0.035 0.480£0.056 -0.180*
Vertical impulse (Ns/kg) 7.01+0.26 3.67+0.35 3.34%
Ecc. (Ns/kg) 3.46+0.15 1.70+0.31 1.76*
Con. (Ns/kg) 3.55+0.19 1.97+£0.34 1.58*
* represent a significant difference between SRJ and DRJ, p<0.05.
° Vertical Horizontal Lateral
2 10 — SRJ
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Fig. 3 Averaged patterns of vertical, horizontal and lateral ground reaction force during takeoff phase in

SRJ and DRJ.
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Fig. 4 Averaged patterns of joint angular velocity, joint torque and joint torque power about the ankle
joint during takeoff phase in SRJ and DR].
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Fig. 5 Averaged patterns of joint angular velocity, joint torque and joint torque power about the knee
joint during takeoff phase in SRJ and DR]J.
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Fig. 6 Averaged patterns of joint angular velocity, joint torque and joint torque power about the hip joint

during takeoff phase in SR] and DR].
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MR IN/e. F/z, £OKEXE, SRIEDRJ
L L CHOBEEARE IR E <, EOREfAR
BEECHER LTl 0, BEET RV 7 I YR
HEEICE-> TESHREL, AD L7 NNT—3
FCHEB L CO AR L 72, PISMEENC B\
T3, DRI CIRIFIFME T E b - 72 NIEE &
OSHEREEC PV 7 8T — RSN Tnwie. &
72, FOKEEITOWTh, SRJII DR] & g
LT, ASHICIEOBMARE S XU ML
J—i3E L HEB L, FRICBIET RV 2 I BT
YR &K 7z > TRO TEVWETHER L TB
v, REESESBRBE DO ML LD AED
fETH -7z, PISHIEENIC I W Tk, SRI B LU
DR] & b ICH U R Az hrz - TA ()
DI NEEE V7 B T B0, ZOKE
W OWTIE SRIICHEWTDR] L0 b EVWET
el 4 HIEFI 2R L7z
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Fig. 7 Comparison of mean joint torque and mean joint torque power about the hip joint during takeoff

phase between SRJ and DR]J.

E-F: extension-flexion, AB-AD: abduction-adduction, EX-IN: external rotation-internal rotation,
* represent a significant difference between SRJ and DR]J, p<0.05.
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Fig. 8 Comparison of joint work done by joint torque about the ankle, knee and hip joints during takeoff

phase between SRJ and DR]J.

P-D: plantar flexion-dorsi flexion, EV-IN: eversion-inversion, E-F: extension-flexion, EX-IN: ex-
ternal rotation-internal rotation, AB-AD: abduction-adduction.
* represent a significant difference between SRJ and DR]J, p<0.05.
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Fig. 9 Averaged patterns of the trunk and leg angle
during takeoff phase in SR]J and DR] from the
frontal plane.

DM, WEBAEIO P s iEln, 1% BEE D ih i
R, PRI LU A IE D % D OREH R
DHEEICKEVW EBEDOLNI.

Fig. 91213, #HEBEERE R XZ P b (AR =)
IR AR A X AR ORRFIN 2L
INF— e BRALR I TR L 72, (R A I B\
Tid, DRI CHBEYIRmEAz@EL UTIEFE R
S WMETHER § A 2R L7728, SR] Tt
BYRHE2AE%Z® L CDR] X0 L IEOHAITK
EfETHR T AN A RLC. HAKICSWT
i3, DR] Tllvmmaikz L TAOME THE
B4 HEm AR L 72H, SR] TR EHICHE YR
HEAZ@ L CTIEOETHE T A2 RL /2.
Ieds, BIARE ISR AHER N7 FVOE E
12, BURm4a (SRJ: 0.935+1.324 degree vs
DRJ: —4.543+1.715 degree, p<0.05), Ecc.?
M (SRJ:0.630+1.766 degree vs DR]: —2.781 +
2.543 degree,p<0.05) ¥ LU Con. Jm (SRJ:
1.104+1.339 degree vs DRJ: —5.497+1.871
degree, p<0.05) OWIFNOFEHHEIZEB T,
SRJZ DRJ & I L TZEDEDOK E IFTHEIC
RKEWT L, ¢7bb, SRIOMER TN
W LD EBELTH S ERRDOLNT.
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Fig. 10 Averaged patterns of lateral displacement

about center of gravity relative to the instance

of the landing position during takeoff phase in
SRJ and DR].
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HARELEMIZOWT, B O S AE O
B LM L L o RRIIN 7 B N 2 — o m Hkg AL
Rl Cn L, ARG OMERNOZEN EINT
mL7z. SRJWEDR] & gL T, BADJANE
VMETHER L T AEAIZ R LIC), TORKES
BLUZRmBD TS L, ZORZ—VIREA
FENRKE - 22012, BYBmEhORBEN IR
(SRJ: 0.013+0.008 m, DRJ: 0.008+0.004 m) =
{X SRJ & DRI ICHELEITRDBNIE 1 - /2.

Fig. 11iCi%, SRJDRAMIC X % M7 B &
UBYIMO KBS - L 7 O /2 — %, Nk
5l KO WM E H DI >\ TENFEN#RAL
B TR L 7o, IRIAINC X 2 B G BHB B A P b i
fiEH D ADFILZIZOWTR, IZIFBY)EHE4
FICH 7> TIEDETHR T+ SHEZ R L7z, —
7, AN X A B OB S A et & 4o D
DIV, BYIREEEICIHI > TADOME THE
B HEEER LIS DD, ZOMITmD TS
<, FFEEICEWECHER T AER Z 2R L 7.

Fig. 12213, RJ-index ¥ X U'BkES &, Ecc.
5 XU Con. [FIC B3 5 BeBAEIAHE T L 7 D
YME & ORIOMHBEBItRIC O\ T, SR] & DR] %
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Fig. 12 Relationships between RJ-index, jump height and mean abduction torque about hip joint during

takeoff phase in SRJ and DR]J.
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Histes BV 7 OFHE L OR (r=0.517,p< YIRS & Ecc. 38 £ O Con. Jj i # N F N D EES
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Fig. 13 Averaged patterns of the upper trunk, lower
trunk and pelvic angle during takeoff phase in
SRJ and DR] from the frontal plane.
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Fig. 14 Averaged patterns of joint torque about the

trunk joint during takeoff phase in SR]J and
DRJ.
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BHOMHEZHOPIZL LD E L. ZD2D
IZ, HE2L SRI BXUDR]Z# LV —=Vv 7 F
BELTHWTWS, RBERFORE L ET
(FEiERE, BEE, B JURBEF) 2XRICTS
L EBIC, EREHTICK T AHRETHEY 51
fTlebR BT EICE-T, WYy VT KET
THRE LTSI ENTEDEDICL. &
7o, MY w v RRRE (BEHRE) »5A%
t, SRJ & DRJ LI RIS S50 A BAfi -2,
BEET M L7 B8 L OV 7 8T — Ml ORI L 0 &
KEV, REAMEBMOMBER CH AL &, WY
¥ VT LIS A I R B 72 D OBk
SRIZADR] kD& kEWT &, SRIICEWTRE
BIETD P L7 T =/ ha <, RO F Lo s
FUAD VI NI =BRKENT EBRDBHN,
ME 2 (2012) OR$RINE CTOH L —%
T5LDTH- 7 (Fig. 4,5,6,7and 8). LI ED
ZEnn, AWFFED SR] & DRJ F#UICE TS
NTEH, AMEOEBRBERICLD, SR] &
DRJ IC B % 3 IKITCH) 7% T 785 4 D HH & % B
WIZTEHEEZDLNAS.
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1. DRI L&A LKz SR [CHITD 3K
TCRORR W RS

FFAPIGETIE, 3 RICANICHE I L 7-Basih =
Mo, WY vV T ONFEEEEE ORI OV TR
ANafTik -7z, ZOFEE, SRJIZDR] &g L
T, KBS MR % H D OBt R AR &
W Iz T, REAEIOM SRS TS KON A IE
fii gD DAL IUEORETHRERALET N &5
RN (Fig. 8). L7243 - T, 3RIGHICHK
T L78A1Cid, SRIE DR X0 & BBIET A S
Rk JU NN RICEE G+ AR A K E R T L
F—ARETLHEER TH A LWL L
- 7.

IRBIET MR L 2z BV, SHIC V8T —
FHITOWT, WHHEE DV 2 GUTIRE T 5
L, SRJ{ZDRJ & It L T, Ecc. ¥ XU Con.
[T O/ER T IV 7 OF#fE, AR LTIED FVy
T —DFEHEHREEICKE W EBRBRD BN
(Fig. 7). %7z, SR] ORPAfISME L 7 12 %ES
i ks AL OB £ b D IR I Nz Ly
kDL KREAETH-7 (Fig. 6and 7). &I
WA >\ TAh % &, SRIIEDR] & gL
T, Ecc. 5 XU Con. HEDOWNEE L7 OF-H(E
BREL, IHIC, CONERLVZBEORKES
BEEL TAB LUIED L7 /8T —DFHfEH

SRJ (RJ-index: 1.246, jump height: 0.284, contact time: 0.228)

RREE

KL E A

KREWZ ER@RHOLN/ (Fig. 6and 7). L ED
ZEMmB, SRIICET 5 KRBEAIN R LU
SEfhE b O OBt EOKRKE TITIE, FhTh
MR B V7 B8 LU V7 RIEDR K & &%
FIELTED, SR] & DR] & Tl 3kTciys -
7 RIEICHEDNFEL TWAHC DRI N

2. SRICKTHBREENESLUTALR ML
TDOREZ(CHETDIER
SRJIZ&\WTCDRJ L v & RIS L 7 58
P KEL BB & LT, (DSRJIZDR] &
D B FEETH YIS %%Eu%%®5t®® 2B
HIEBERINS T &, £z, THICEEHEL CT2)
SRIHMCTHEREZN L CHRERLRET S
7201, BBRORFER LU RE®ICEES 4 % )%
W72 R B R B O 5 I AR 2 b 3% C
L, B)SRIJFIFMEYITHALZ EnbEICESR
FIANC BN TEIEH 23R < NFNCARLETH 5
CL, WhHB0ICERT 25 EEEIKE N
Cl, ORFMMIC L ZIRAABESAFREEST S
L, Dbk Z ERHEZEINS.

AFETIE, £, DB XTQIC K AFEIC
W 4720 u,hﬂm%mmf%t%ﬁ%

O XZ i b (B E) (230 5 EIEIE & i
HRIIN7 FIVOMEE & KE S EOERD SHG
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Fig. 15 Exemplar stick figure and ground reaction force vector during takeoff phase in SRJ and DR]J

from the frontal plane.
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whnz/- (Fig. 15). ZO#ER, SR DRJ &
0 & BRI 4 Al L CE RSBVl
TW5ABZ EDPHERTE/: (Fig. 15). ZOF, &
BAESIUCHAEEZ A% L, SRIIZDR] &1
4 Tl £ S B V) Je i A ol L S YIIENC E Cds
D (Fig.9), THhICXVHROEEBPEE I N
TWAHZ ERRDLEN/Z. TOT T, ElRoQ)
WCEDAELLDTHY, FERELEAEmANIC
HMOTELIOOMETHS EEZONA. Tz,
WAL 72k 51Z, SR] TRREYIHO A THE
REFEL TWA-®IC, DR] LD & EYIHIC %
BAMTNESES AR L TWAH T L LR TE
(Fig. 6 and 15). SR] Tl 2D X 5 = BH{EIC &
D BT LAY E A L2k,
DRJ X 0 & BRIfI L SHIEHRK IR 7 BV &
TOWFRE (BHOT—AV T —4K, UF, ®
ICE—AV T —LRK) DRAGE>TnwhHEEZ
bN5. EEEIC, TOE—AVFT—AEZE
L& Zh, BYRE44&k (SRJ: 0.091+0.027
m vs DRJ: 0.065+0.014 m, p<0.05), Ecc. 31
(SRJ: 0.091+0.032 m vs DRJ: 0.066+0.018 m, p
<0.05), Con. /i@ (SRJ:0.091 + 0.026 m vs
DRJ: 0.061+0.016 m, p<0.05) 9 N DFHH
IZH W4, SRJIZDR] LHEEL THEICKE
WZ EHEDON. T, B LISk Al
MR FVOEEE, DRJIICEWT LD
BN ENTER YD, SRITRLVEEMTH S
CERRBONI. O LT, HEFICH T
LIRS A LN TE S (Fig. 15), HimEK
TIX7 FIVOEEIESR] & DRI ICBTF HE— A
VET = AROHENFEEL TWirWwWEE 2 bN
. Dbk L b¥Md5E, SRIKCKET 5
DRI LD HEWVWE—AVFT—AKIZ, DB&
UQRQIDEFICEAHERZITTWAHI L, SV
25 &, BB P L7, RO BYIEE A~
DEEZERFFTLH L EHIT, BEOE TR HEHD
BEOEN A% E, SRIZHIL S/ 5720
ICREINTWHLDEEZBNAS. TIT, £
FEHAOFEELEMICERT 5 L (Fig. 10),
SRIICEWTIEFEHME Z DR X0 b ADHH
NEWETHER L TWzdbon, ZOKkESE X

U TS, BBEBEHCAEATED
bNshro7z. ThiZmz, kald X 51 SR]
IZ 3 B RS OMIEIR L, o5 OfE
KO ED b Tha <, BYRIMD30% it
2 HIIFEETOEVETHBE L T el & a%
e 5L, SRIBOIWRLI-EDICEICELST
I B\ CHEEHE B < NEMIARETH 5 b
DD, kb I HICEBAISER L 7 & R 5
CETHRDOELE T MNZERZHRL TWDHD
DEEZBND. O LD RBEMME NIV
A 6N % SR] & DR] OMEIDL, &0 B ES)
TURETdH 5 I NI & N ALIC L A& (A
I, 2007; BEEIE, 2011) LEELIL T 5.
BRI I 354 % R BN & WIS A O LS,
SRJ & DRJ O & WAk, IR L 72T &
0, HWER IR BV ST BB AT & o
CE— AV T —ADBRL %5 (BEEH,
2011), %7z, AERZAECTIREOICRLZ & DI,
TE 8 T NEAE A FERR 3 5 72 DI B OIR AR~ D
BECHEEEMZ HLERHLH T & (FRHED,
2007) 25, TIFHICEHWTHEBNIAZ LD &K
I BAEIAME L RTINS Z LIRS N
TWb. IhbaEET5E, RESNEN LY
FET, FHALICER S SR ICRHE W T L L5
wfRFF L SR] % AL S/ 5 72D D REY TR T15E
HThHHEZEZLNS. 6T, F BN ALIEEH
AL L T, RSB0 OFREESKE W
C & TR IR AERE ST M OME KI5 K &

{720, THITH T 57D RBIFAE - L7 F
HAAKEL o TWAZ EERINTWS (B
E2r, 2011). O &S, SRIWCEWTHHE
IS, WIRL7AF B0 OFFEENRAKE D
C LB CEREME O R R IR 7 L)
BREL 7D, REAFISHE F L7 RIS E Y R
ELTWA T EBHEEINS.

KIZ, SRJICHFADR] L0 & AkXABER
V7 RIS ZERICOWTHRE 5 &, 4
R PV LRBRIC, ERLO) TR L T OFE
12 &0 IRBEETA O S IR R IR BV EDE— A
VET—ADBEL o TWAT EN, WIEFILY
FEORKESICHEEBL WL EE2ZLNS. Ch
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I2& D, SR] T3 DRJ k0 & K& eE— £
VEDBRBEEIEDOANERAL, HRO[EIEEE)H
RINAHTEIThD. ARMLVZIZCNICHTS
TeOICRE SN, FEOLEES ZIH T 5 &
TERBHE AT > TWA T EBHEINS.

&L TAHT, SRITHEHOG)D EDIZ, HWOIRAE
TEIC & - CTERE b 7= B IR B & L
7 OWKITHE LY R TP RE@E SN TV 5
GAIE 2, 2012). Eflicd, IRAMTEY)
OB~ RERR 2 5 L dkish s &
o, BEENL CHEUM OB ML JUH
e bV A E A UL TSRO D 5
CEPHEZTE L. COMREMIC OW TR L 72
& 25 (Fig. 11), #RAMNC X % B ORI BE & Y
e E DO AD RV 7S, BYIRESEICH:
> TADOHANHER L T 5L DD ZOMEITHRD
TPEWT 2D, HORABIEIC X 5 KREIETA
B V7 REANOFBIRO TS VLD L 2
LS. —JF, PRABNC X 2% B U1 B AT P o iis
fihEHDAD V7L, BYREEEICH - T
EOETHR T AERERL. O &iE, W
OIRAEEIZ LV, BUHOREEE % Nz S & %
FOIER RIS L IIBELTBE T LT E
BRLCW5. Z07-olc, BESE V7 IR
AN & 2 F 8 OIRA AN O TREZB < 721
LRIFEINTOWAARBEDOD S 2 EHAREEIN
. oL, ThICOWTIESHE, SRIKKEW
THOIRAENEZ IR A3 & L vwiliiok
B AT D LIk > T, BGEL T LERD
HEEZOLND.

3. BxFAENSME b IL Y REM SRIT OXITRED
CHLETHE

LA ED & S I2AB9E ik, SRJICH\WTDR]
F 0 & BRI S S J U L 7 AR E W
CXICiE, WY v T RO S & D BRI E
B LG NFWHE S OMEIC X 5 HEAZT T
HTE, SHIC, KBRS LU WEE RV R
HOBEEN OV TEBRIE E WOHLHELEL
TE/. TCC, #ifHmE RiCksi 55 OME)IC
EFEHT AL, BEIEMEZICERUNELS Lo

D, ZFOBBEICHTTRELELEL TWBE I L
DR Tx % (Fig. 13 and 15). REIFMIC A
B &, B KBTI RS CES SN TR D,
B BAI O 7 SRR T db B I KRR
I ENZNEREKBICHEL TWB T &b,
SRJ IC31) % X BAFI MR )L 7 R LR OF
D% EBIFICHEL TWHbDEEZLNS.
SHIC, EEEORRICAIE T ST AR
R FERLEEEINTHWALEI EnD, KB
FRIIFE L7 AV FTiE%L, TNENNEx
LiEE) (G201, BEAKBEEE PO ESh
% &, R ZOBOIRAMEIANE L) B ET
FTHTEICED SR AL TWABHC EHT
HEhb., ChbOZ baEET5E, SRIIC
B 5 EHO%E FBET, o RiIcEH I T
WA H AT A SRE AL BIF A LI b
72IC, FhwE < RBAEMER oL 7 SR B
FOOHREREES, Tabbigaolic
B RIEL COLAEELAES. ORI,
SRJ (T 331) % IR BAST A At intih & 4 » OB 25
(Fig. 8) BPIfistiz L7 DA E3H DRI &
DLPEICKE L, SRIICKT B 445 Lo 28
SR] DZFEFTHE T B+ L A MHE LY
(KinE 2, 2012) ks kxw & (Fig. 6
and 7) 2O L YFFINS. £ T, Yy VS
12} % R]-index & Bkigm, BUIRFRE & LUK
BAGIAME I L 7 Ol & OO FHBIBIFRIZ D\
THE L7722 2%, SRIICH W TDA R]-index
B L UBhEES & RBEEISR F Lo L ORICE B
HBARAR RO S/ (Fig. 12). TnHDOT &
M5B, SRICH 2 REMMNE L7k Fak L
TRBARIE & S BB &3, BMEE oA L »
SWEDO2MHAEHFL TWAAEM-OSH S &
WRBEIN/z. 2O EiE, SRIADR] LD %
FHBZ0ICEDESBS T EDTELERND 1
DY LC, BBEFIME RV 7 IC X 5 BRSO S
DETFOENAT EEFHRLTVWALEEZLNA.
LSk, TORERER(EL, RS - BIfE
ThOOZTN LTS ET, K& E RV
7 O®RE R L OPFEICL T CEAEETH S

-

2.
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—7J, SRIICEBWTZD XD ElkozE LH
TEMAE U2, T &0 EICAE§ 5 (Rl 234k
R AEEE L CL % D & HARELATRHAEE
oA, HEEESATANEFEL TL W,
SR BB LW C Eilinh. B X 5IC,
BT & BRIIEMBEFIC L #EEIh Wb Z
b, THIC, ABETERRT 5 E~IE322 534
BOREB SR IN TS &2 LHKd 5
L, REEBIE SR] AL S/ S 72 DICEH LT
B B ANEHICEN TV AITREME DS 5 2 &
PHETE L. TOREREICOWT, FifHm LI
B AR E Fi & TEICO T TENENDOA
R, BlRAEEORE» DR L/zEC
5, B TEILESE ERFEOBNZ— R
LODEDOAEEITVINC &, 6T, K
A S IIESEAAETERR L T A &
ZFbbh7 (Fig. 13). ThHDOT &id, K@
(Friciksg B3 EEBIzThE N R 5751
NEELTWAT &, 61T, KBTI MEE
BPREL TWAH T EEERL WA, 22T, 4§
B EEE A U A IR DWW TR 57201
e flE V7 B/ L TAa B E, SRICEW
TDRJ 1D A K& B AlE F Loy BARE I
TEH, ThIC XD EBOREERNAEL T 5
CEDH B2 L7 (Fig. 14). (K&AlE - v

IC X AREEEL, LRI X DAL
Tmaﬁﬁfﬁb,ﬂ%@ﬁiﬁﬁ CRL, Hfk
BODEREMAINAZ L2014 L TW 5D LS
N5, £lo—HT, TOFBRAE VIR ER
ORE & BB O FEIWFIC L EEL RITL C
WAHZ EAEZONLID, 5%, HEFILVZIC
F B EBOZE EBFICH T HHEOREICOWT
RAELHCLLEELFETHAD.

4. EE~NOTER

AWFEOKE R 5, BABTITHEImS % SR]
(¥ DRJ &Mz L <, BBIMIO SRS LU fE
V7 RERKE N E, SHICSRIICET 5K
PAAR MR bV 7 SIS LB HIE & S el & 3k
2, BEEEORIA L VO REID 2 T AL T
WAHAIBEMED B A Z L AVRB S s XD

SRJ (3B PAR O AR A& 2>, 2012) O
RI G, PIEMRE, FRCHMRFHRE O/ ST — e
B HHEAM R I RIERE D OB L THE)
V= VT FRICEALEEZ LN A.
CNE T, SRI D XD 7k Bk 3 Bk b
LIS L 7CBRIC, RS DICRET ANEOD
LHEHEEENRKECT D, L0 AROEE
#) (Chu, 1998; F%#, 2007; Baechle and Earle,
2008; McNeely and Sandler, 2009; JE;&iT ),
2009) &L TRANIND T DL niro 7z,
UL, KFgEO#ER 25, SR] & DRI I
% B fist R s LU L 7 RIEOHERIE, A
a5 7= 0 O KERFEOHZELDAMICS, SR &
VSR BBICRAE T A RN LU
SUEPRLEDLZEICEDAELTED, 2Ok
D, WY v VT OMEEE ORISR & S BEL
TWahH T EMmRESN/. LicHh->T, SR &
DRJ I3 A KMt O Rix 238 Th 5 - &,
Thbb, MYy TOMHETBRICAHOKE S
720 Tl <, IRBAfI AR BV 7 RO HEICRE
INBHEDIC, FHEYITHS Z & TUHARIICE
U % O%h BARAHC B UIBNEIC L 2 e a BER L
7 bET, ThThz LV —= V7 FEEL THY
HTENEETHLEFZEZOLNAS.

vV B #

AW T, SRIEM ST LD EB I
%, BEi V72PN —, (LR EFHLD
IZLC, ABHTEmT S HEGIo Ny
F¥ % v/ (Single-leg Rebound Jump: SR]) &
YOV S F V% v/ (Double-leg Re-
bound Jump: DR]) 12 & BHEICOWTHR T 5
CErHHEME L. BEEREEAYEMET A%
144 % %412 SR] & DR] #1{77ebH, Tnhth
DIRTEWNEFART 4V ABLOFRT 47

WEEHH L. FafERIE, DTomEn T
B5.

1) SRJEDR]J LKL T, KEIFICKIT S

Jo (Rl 2 o D OBIFI{EEIC N 2, PSR
fiids L ORI = H O ORIt AKX
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{, TOZ LITiIEBE R L UWE NIV
JDRKEIDENEFNHEL THT IR
B,

2) SRJIZDR] &g L T, KBIAIIER F oV
TR LUARE V7 BRKENT L2, SR]
% BT S ABRIC R AT BRI S KU
WL EUOMEDFEL ThAH T LR
BN,

3) SRIJICBWTDOAH, BN IV Y FE
HIIBHE R O KICHEL T, Tolk
7, SRJWCEWTDR] XD SFHIB/A-DIC
JOELS S LDOTELHERDL DTH
b LRI N

4) SR] Tid, KBICHWTHEE V7 B %
x5 I & THRESPEL TED, Th
ICR D BBOZE EBEIC XA EKELDOER
M E L, SR A/ 5 I
HBLTWAH I EBAREINT.

KIFZEDRE R &, SR 13 e B8 i (e J 455 8 12
Iz, PIBENIHRE, FRCHMEFREO/NY — R % &
Je9 BT I RIERE S OBEEITG L THERN 7 T
V—Z VT FRL AT ENTRE SN, SBIT,
SRI I B W CTIRBASI /MR F L 7 1L, BB &
WORENE LB, BHEEOHEKEVSEE LA
FTAHUREMEOD S EAREINT. ThHOH
RiE, PEOTSAF AT v 7 AT T HE
DR LR IR OWTE Z 55D
IR 2 % &£ 2 B 5.
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